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Summary 
To improve the mutation br田dingfor vegetatively propagat巴dplants chemical mutagen日SlS
and shoot tip culture wer記combined
Excis色dshoot tips of garlic， Allium sativum L.， w日retr巴atedwith various doses of N -methyl 
-N…nitrosourea (MNU) (5， 10mM， pH 5.0， 25'C， 2.5-80min.) just aft釘担xcisionor two days aftぽ
inoculation on MS m丘diawithout hormone. After w丘shingwith sterilized water thεshoot tips 
wer己culturedon th巴samemedia. The increasing dose of MNU decr巴asεdthe growth of shoot 
tips on m己diaand delayed the transplanting of regeneratεd plants to nursεry beds. During two 
times of cultivations of the plants on nursery beds昌ndpots， thεsurvival rates， growth habits and 
morphologies were observed. Survival rate d吉creas巴dwith th日increasingdose of MNU and with 
thεpassage of time， but it was not influenced significantly by prεculturεof shoot tip. LD50 of 
MNU for the survival rate at the end of second cultivation was 100mM .min. (5mM X 20min.， 
lOmM X lOmin.). Various induced mutations were obs告rv吋 inmany characters of the tops and 
bulbs of survivors， such as the shapes， colors and sizes of leaf and bulb， wax and chlorophyll of 
!eaf， number and arrangement of c10ves in a bulb，日tc.When the shoot tips w巴rεtrεatedwith 
MNU (5mM， 2.5-40min.l just after excision， the chlorophyll mutant freq世間yincreased progr出巴
sively with the increasing dose of MNU. Eight of 22 visible mutants巴X旦minεddid not show 
segregations in the v巴getativelypropagated progenies. The values for practical us巴swer巴recog噂
nized in some of the mutants. 
From these results it is demonstrated that the combination of chemical mut品genesisand shoot 
tip culture is effective to induc吉田silyabundant mutations and establish the mutants in veget丘団
tively propagated plants. 



















るいは，一旦抗S固形培地4)で2日間， 240C， 12時間日長下で培養(処理前培養)した後， MNU 
水溶液 (pH=5，0)で振とう処理 (250C，暗黒， 100回/分)した.MNUの処理量(濃度×時間)
は，処理前培養をしない区では 5mM で2 ， 5~40分間とし，処理前培養をした区では 5 mMで
20~80分間及び~10mM で10~40分間とした(第 1 表). MNU処理した茎演は滅菌水で40分間振
Table L Composition of芭xp巴rimentfor treatm巴nt








































































a) : Control for treatment 2， 3， 4， 5， 6. 
b) : Control for treatment 8， 9， 10， 11， 12， 13. 
田代・宮崎・竹下:J宥養喜主演のアノレキノレ化剤処理によるニンニクの突然変異体作出 101 













1983年 8 月から 1984年 6 月の鉢栽培中の植物体及び~又接した球根で顕著な可視突然変異が観
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5 mMX2.5~10分間処理区の生存個 i5 




しかし， 5 mMX20分間処理区では 9 大ち 。





Figure 1. Plant heights and numbers ofεxpanded 
leaves of garlic shoot tips treatd with MNU 
and cultured on MS media for 60 days 
第71考 (19告1)佐賀大学農学部重量報102 
Tabl 2. Periods of shoot tip culture necessary to grow shoot tips treated with 




Frequency of shoot tips 
Period of shoot tip culturを

















































































































































































Time for observation 
Figure 2. Changes in survival rates of gar1ic plants 
regenerated from shoot tips treated with 









Table 3. Chlorophyll mutant frequency of garlic plants reg邑neratedfrom shoot tips tr芭ated
with MNU and grown in pots (Observed on Mar. '84). 
Chlorophyll mutant 
fr巴quency(%) 
Tr巴atmentNo. of plants Frequency of chlorophyll mutants 
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Time for observat ion 
Figure 3. Changes in survival rates of garlic 
plants regenerated from shoot tips 





















7 8 9 101 12 13 
Treatment number 
Figure 4‘ Plant heights and numb告rs of 
expanded leav色sof garlic pl呂nts，
regenerated from shoot tips treated 
with MNU and grown in pots 
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Treatment number 
Figure 5. Fresh weights and diameters of 
bulbs of garlic plants， reg巴nerated
from shoot tips treated with MNU 


























突然変異の分離は観察されなかった (Fig.6.B， C， E， 1，瓦入しかし， 9系統 (41%)で
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Explanation of photo富raphsin Fig現re6. 
A. Top and bulb of a normal garlic plant， r思generatedfrom a shoot tip tr邑atεdwith water， 
showing normal foliation and bulb formation with 6 c10ves 
B-K. Tops and bulbs of mutant garlic plants， regenerated from shoot tips treated with MNU， 
showing differεnt mutations: 
B : Spreading top， wide and thick blade， thick and short sheath and normal size of bulb com. 
posed only of 3 large c!oves. Bulbils on th邑receptac1ewεre also larg巴andthe number of 
them was smalL 9 plants from these cloves and bulbils did not show s巴gr巴gation.
C : TilIering top， slender leaf and complicated bulb with 13 small cloves. 13 plants from these 
cloves did not show segregation. 
D: Vir邑sc巴ntand pliable blade with green streak and opposite-like arrangement of cloves. 4 
plants from these cloves segregated into 1 plant with vir邑scentand pliable blades， 2 plants 
with green and slender blades， and 1 plant with green blades which showεd one-sid日d
growth 
E Falcate blade and orthostichous arrangement of cloves. This plant appεared to be a 
chim巴rawith one-sided growth of leaf. 3 plants from these cloves did not show segergation 
F Twisted leaf， viridescent leaf margin and small bulb with 6 sm呂Iclov君s.6 plants from 
thesεcloves segregated into 4 plants with straight and green blad邑s，1 plant with slend巴rand 
green blades， and 1 plant with straight and viridesc巴ntblades. 
G : Whirling leaf and small bulb with 2 tiny cloves. 2 plants from thes日c10v日sh昌dsl巴nd邑rand 
straight leaves 
日 Dwarfplant， viridescent and slim leaf， and small bulb only with'one clove. The plant from 
this clove maintained the characteristic of mother plant. 
1 Spr巴adingtop， wid巴， thick and viridescent blade with gre芭nishstreak， thick and short 
shεath， large bulb with 6 substantial cloves， and thick， solid and milk-white tunic of bulb. 
6 plants from these cloves did not show segregation. 
J Waxless and lustrous leaf and small bulb with orthostichous arrangεment of cloves. This 
plant was a chim日rawith waxless and normal sectors. 6 plants from these cloves s告gre.
gated into 3 non-chimeral dwarf plants with waxless and lustrous leav世sand 3 pl乱ntswith 
normal leaves. 
K : Dwarf top， viridescent b1ade， short sh君ath，small bulb with 8 cloves， red tunic of bulb and 
r巴dprotective leaf of clov巴. 8 plants from these cloves did not show segregation. 
L. Leaves of 3 mutant garlic plants， showing typical chlorophyll mutations: albino (left) ， 
viridis (cεnt在r)，and sectorial chim日rawith leaves composed of differεnt colors of ha1f 
blades， gr日記nand viridescent (right). Left and center plants did not form bulbs. Right plant 
formed a small bulb with 6 cloves. 6 plants from these clov官ssegregated into 2 green and 
4 viridescent plants. 
